Abstract. Synorogenic turbidites of the Upper Jurassic Galice Formation overlie a variety of basement terranes within the western Klamath Mountains along the
Introduction
The western North American Cordillera experienced a protracted and complex history of active margin accretion throughout much of the Paleozoic and early Mesozoic. Inboard of the Cretaceous Pacific Rim complex, critical components of the accretionary orogen were assembled by late Middle Jurassic time [Monger, 1984; Saleeby, 1983] . Nevertheless, the paleogeographic setting of the Late Jurassic Nevadan orogeny in California and southern Oregon has been the subject of some debate. Controversy centers on the paleogeographic and paleotectonic origins of island arc and related terranes, whether more than one subduction zone existed at any single time, and the polarity of subduction offshore western North America during this time interval. In the Klamath Mountains, the record of accretionary processes that acted during Jurassic time is little disturbed by younger magmatism and deformation.
Thus it is an ideal area to establish A equivalents B C Rocks that form depositional and structural basement to the Galice Formation and its suggested equivalents include volcanic arc strata of the Rogue Formation [Garcia, 1979 [Garcia, , 1982 
Stratigralihic Relations of the Galice Formation
Stratigraphic and compositional monotony together with structural complexity have hampered detailed stratigraphic and structural studies of the Galice Formation. Structural thickness exceeds several kilometers; ubiquitous cleavage, isolated fold hinges, localized overturned bedding, bedding-parallel faulting, and lack of distinctive stratigraphic markers preclude determining original stratigraphic thickness [Cashman, 1988] . The Galice Formation is predominately composed of thinly interbedded argillite and fine-grained lithic-rich wacke in partial Bouma sequences that represent distal or dilute turbidites.
Tens of meters of volcaniclastic-rich wacke and tuffaceous argillite at the base of the formation are succeeded up section by hundreds of meters (structural thickness) sedimentary-lithic rich wacke and siliceous argillite. Sparse chert-pebble conglomerate horizons are present but lack the lateral continuity needed to make the distinctive marker horizons.
At its type locality along the Rogue River, the Galice Formation overlies and interfingers with volcaniclastic strata of the Rogue arc (Figure 2a) [Garcia, 1979] . Although there the contact is obscured by poor exposure, a depositional relationship is supported by the similarity in age of both units and the laterally persistent intercalation of volcanic and epiclastic debris on many scales. In places, however, evidence for disruption of the contact is observed, and the depositional contact is locally faulted [Park- Jones, 1988 [Ohr, 1987] . Blocks within the pebbly mudstone include gabbro, pillow lavas, scoria, metamorphic rock fragments, and metavolcanic rocks. On the basis of age and geochemistry, most blocks within the olistostrome are thought to have been derived from the easterly Rattlesnake Creek and western Hayfork terranes, although in some cases, geochemical affinity of mafic lavas may suggest that the Josephine ophiolite provided blocks to the basin [Ohr, 1987] . The sequence is depositionally overlain by epiclastic rocks of the Galice Formation [Ohr, 1987] . The Galice Formation here is contiguous with strata in the Smith River area and is presumably of the same age. The underlying ol•stostromal and intercalated sedimentary rocks are interpreted as rift edge deposits that were shed from the eastern margin of the Josephine basin onto the attenuated, rifted substrate of the Rattlesnake Creek terrane and onto "spillover" lavas of the Josephine ophiolite, which marked a ridge-transform junction within a growing intra-arc rift basin [Ohr, 1987] .
Farther south, along the South Fork of the Trinity River, the Western Klamath terrane comprises a thin structural sliver containing the Devil's Elbow ophiolite remnant, serpentinite matrix melange, and epiclastic and volcaniclastic strata (Figure 2) and Wyld, 1986] ) in zircon from cogenetic plagiogranite implies that the ophiolite floored a marginal basin that was rifted across older Klamath terranes containing ancient zircon. These relations further support an intra-arc origin within the Klamath accretionary province. In addition, such an unusual inheritance pattern in ophiolitic rocks could only have occurred during the initial stage of rifting, when the spreading center was developed across the older terranes. Thus the 164 Ma crystallization age dates the inception of rifting within the marginal basin at this location [Wright and Wyld, 1986 ].
Provenance
The Galice Formation consists of a structurally thickened succession of fine-grained siliceous turbidites, lesser volcaniclastic strata, and sparse interstratified conglomeratic deposits. Structural complexity and lack of lithofacies variation have precluded detailed assessment of patterns in the stratigraphic succession. Nevertheless, vertical variations in composition of sandstone to some extent reflect original variation within the stratigraphic section; wherever the depositional base of the unit is exposed, it is volcaniclasticrich and varies upward to chert-and sedimentary-lithic dominated sandstone throughout most of the succession. 
Isotopic Results
Isotopic results from the 68 zircon fractions were as highly heterogeneous as their grain color and morphology implied. No discernible patterns in heterogeneity between samples from differing substrate emerged, with one exception, the Lems Ridge sample (Tables 1 and 2 ). Great age dispersion of differing fractions within samples was achieved by hand sorting, although end-member populations were only imperfectly resolved, as is typical in multigrain analyses.
Old Zircon Component
Excluding the sample from the Lems Ridge olistostrome, upper intercept ages from the Galice Formation samples range from 1509 Ma to 1675 Ma; taken collectively the intercept is 1583+1 (Table 2, Figure 3) . The formal error on the fingerprint "age" reflects the statistical stability of a large number of analyzed fractions and should not be taken as the possible age variation within the source province, as discussed in some detail above. The old component is generally best approximated by dark-colored, well-rounded populations ( The sample from the Galice Formation where it overlies the Lems Ridge olistostrome has a distinctly older isotopic profile. The upper intercept age is 2153_15 Ma, and several analyzed fractions from this sample plot as outliers to the otherwise well defined body of data (Figures 3c and 3e) . These data indicate heterogeneity in the older component that is not present in the other samples. Its more local derivation from terranes of the western Paleozoic and Triassic belt may account for the discrepancy. There, a 2.1 Ga signature, which is relatively unusual in the Klamath province as a whole (with some exceptions; see Wallin [1989] ), is present in a quartz arenite from the Eastern Hayfork terrane (Figure 1, inset 
Implications
Detrital zircon populations result from sedimentary cycling and recycling of grains from a wide variety of ultimate crystalline sources. Thus essentially all populations are multicomponent; discordant isotopic ages are expected for multigrain fractions. If the diverse populations are dominated by two distinct age-provenance components, the resulting data array may allow resolution of average upper and lower intercepts that fingerprint the older and younger components, respectively. Such intercept ages are mixing ages in themselves, and ultimate source terranes may actually contain a varied assemblage of crystalline rocks that broadly span these average intercept ages. Thus, while they provide useful isotopic fingerprints for comparison of source areas, source provinces will not perfectly match the intercept age averages. Nevertheless, Klamath terranes are relatively undisturbed by postaccretion strike-slip faulting, magmatism, and deformation. Thus they preserve evidence for original paleogeographic relations among terranes and between the terranes and the North American continent. Isotopic studies on detrital zircon from Upper Jurassic synorogenic turbidires of the Galice Formation presented here support a common origin for coeval strata on differing basement terranes. This implies that the western Klamath and adjacent terranes comprise integrated tectonostratigraphic units that accumulated in response to protracted convergence along the western North American plate margin rather than the Jurassic accretion of far traveled and unrelated ensimatic fragments.
